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(54) TEMPERATURE SENSOR 

(57)Abstract 

PURPOSE: To achieve a reduction in cost and thickness. 

CONSTITUTION: A metal thin film resistance bulb 12 comprising Ni, connection 
terminals 13 and 14 and a lead 15 are provided on the top of an insulation substrate 11 
comprising a polyimlde film and a protective film 16 comprising 2nS-Ce02 at the 
central part of the top surface of the insulation substrate 11 containing the metal thin 
film resistance bulb 12. In this case, it suffices to form a metal thin film 12 as thin film 
resistance bulb on the top sur^ce of the insulation substrate 1 1. As compared with a 
thin film thermistor so arranged to have a SIC thin film resistance bulb on the top 
surface of an alumina substrate, there is no need for high temperature heat treatment 
to reduce the number of production processes thereby achieving a reduction in cost. 
The flexibility of the insulation substrate 1 1 keeps itself from breaking even though the 
thickness thereof is made as small as possible, thereby achieving less thickness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim{s)] 

[Claim 1] The temperature sensor characterized by providing the insulating substrate which has flexibility, the metal thin film resistance 
bulb prepared in the top face of this insulating substrate, and the protective coat prepared in the top face of said insulating substrate 
containing this metal thin film resistance bulb. 

[Claim 2] Said insulating substrate is a temperature sensor according to claim 1 characterized by consisting of metallic foils, such as 
resin films, such as a polyimide film and polyester film, or nickel foil covered with the insulator layer in the top face, aluminum foil, Cu 
Foil, and a stainless steel foil. 

[Claim 3] Said insulating substrate is a temperature sensor according to claim 1 characterized by the heat capacity being below 1x10- 
3cal/**. 

[Claim 4] The temperature sensor according to claim 1 characterized by connecting with said metal thin film resistance bulb the 2nd 
connection terminal connected to the 1st connection terminal connected to an external constant current supply circuit, and an 
external amplitude-measurement circuit, and being prepared in the top face of said insulating substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a temperature sensor. 
[0002] 

[Description of the Prior Art] As a superficial and small temperature sensor, the thin film thermistor as shown, for example in drawing 4 
(A) and (B) is known. It is prepared so that the electrodes 2 and 3 of the shape of a ctenidium of a pair may eat into the top-face 
center section of the insulating substrate 1 which consists of nonmetal inorganic materials, such as glass and ceramics, mutually in this 
thin film thermistor. The rectangle- 1 ike SiC thin film resistance bulb 4 is formed in the top-face center section of the insulating 
substrate 1 containing two electrodes 2 and 3. the protective coat 5 which consists of glass is formed in all the top faces of the 
insulating substrate 1 containing the SiC thin film resistance bulb 4, and it has the structure where lead wire 6 and 7 was connected to 
one edge each of two electrodes 2 and 3. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in such a thin film thermistor, when forming the SiC thin film resistance bulb 4, 
the SiC thin film was formed by the RF spatter, and, subsequently it has sintered. Therefore, elevated-temperature heat treatment is 
required, the number of production processes increased, and there was a problem of becoming cost quantity. Moreover, since it was 
damaged when it is comparatively weak and the thickness was made thin too much, since the insulating substrate 1 which consists of a 
nonmetal inorganic material did not have flexibility, there was a problem that a limitation was in thin shape-ization. Consequently, it was 
what has the fault that the whole equipment becomes thick and a speed of response also becomes slow. The purpose of this invention 
can aim at a cost cut, and thin-shape-izes it further, and is to offer the temperature sensor which can bring a speed of response 
forward by this. 
[0004] 

[Means for Solving the Problem] This invention possesses the insulating substrate which has flexibility, the metal thin fjim resistance 
bulb prepared in the top face of this insulating substrate, and the protective coat prepared in the top face of said insulating substrate 
containing this metal thin film resistance bulb. 
[0005] 

[Function] According to this invention, since what is necessary is just to form the metal thin film as a thin film resistance bulb in the 
top face of an insulating substrate, it is not necessary to perform elevated-temperature heat treatment, the number of production 
processes can decrease, and a cost cut can be aimed at Moreover, since the insulating substrate which has flexibility is used, even if it 
makes thickness of an insulating substrate thin as much as possible, it is possible for an insulating substrate not to be damaged, 
therefore to thin-shape-ize further, consequently a speed of response can be improved. 
[0006] 

[Example] Drawing 1 (A) and (B) show the important section of the temperature sensor in one example of this invention. This 
temperature sensor is equipped with the insulating substrate 11 of the shape of a rectangle which has flexibility. The insulating 
substrate 11 consists of metallic foils, such as organic resin films, such as a polyimide film and polyester film, or nickel foil covered with 
the insulator layer in the top face, aluminum foil, Cu foil, and a stainless steel foil. The thickness of an insulating substrate 1 1 is 0.2mm 
or less regardless of the class. Even if it makes thickness of an insulating substrate 1 1 thin in this way. since the insulating substrate 
1 1 has flexibility, an insulating substrate 1 1 is not damaged. 

[0007] The linear metal thin film resistance bulb 12 which moves in a zigzag direction linearly is formed in the top-face center section 
of an insulating substrate 1 1 by the RF spatter. The metal thin film resistance bulb 1 2 consists of a metal with big temperature 
coefficients, such as nickel. Cu, Co. Fe, Be, Mn, Rb. and Sb. The 1st connection terminal 13 connected to an external constant current 
supply circuit (not shown) is formed in the both ends on the diagonal line of 1 of the top face of an insulating substrate 1 l. and the 2nd 
connection terminal 14 connected to an external amplitude-measurement circuit (not shown) is formed in the both ends on other 
diagonal lines. Moreover, the lead wire 15 which connects to the other end of the metal thin film resistance bulb 12 the lead wire 15 
which connects two connection terminals 13 and 14 of one side to the end section of the metal thin film resistance bulb 12, and two 
connection terminals 13 and 14 of the other side is formed in each predetermined part of the top face of an insulating substrate 11. 
The connection terminals 13 and 14 and lead wire 15 consist of the same ingredient as the metal thin film resistance bulb 12 in order 
to make component structure simple. 

[0008] The protective coat 16 is formed in the top-face center section of the insulating substrate 11 containing the metal thin film 
resistance bulb 12 by the RF spatter, a protective coat 16 — ZnS-Ce02 and Si02- it consists of wear-resistant insulating materials, 
such as AIN and SiC. 

[0009] Thus, in this temperature sensor, since what is necessary is Just to form the metal thin film 12 as a thin film resistance bulb in 
the top face of an insulating substrate 11. it is not necessary to perform elevated-temperature heat treatment, the number of 
production processes can decrease, and a cost cut can be aimed at. Moreover, since the insulating substrate 1 1 which has the 
flexibility which consists of an organic material metallurgy group ingredient is used, even if it makes thickness of an insulating substrate 
11 thin as much as possible, an insulating substrate 11 cannot be damaged, therefore it can thin-shape-ize further. By the way, as 
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shown in drawing 2 , the resistance-temperature characteristic of this temperature sensor is a forward property, and is linear. On the 
Dther hand, as shown at drawing 5 in the case of the thin film thermistor shown in drawing 4 R> 4. it is the negative characteristic and 
is nonlinear-like. 

[0010] Here, a concrete example is explained. Thickness prepared the polyimide film which is 0.2mm on 3mm square as an insulating 
substrate 11. The metal thin film resistance bulb 12, the connection terminals 13 and 14, and lead wire 15 which consist of nickel were 
Formed in the top face of this insulating substrate 1 1. In this case, the dimension of the connection terminals 13 and 14 is 1mm angle, 
and the area of the field in which the metal thin film resistance bulb 12 is formed is only 2 about 1mm. Moreover, about 2000A and line 
breadth were set to 18 micrometers, and it was made for an overall length to be set to 32mm by the thickness of the metal thin film 
resistance bulb 12. Furthermore, the protective coat 16 which becomes the top-fece center section of the insulating substrate 11 
containing the metal thin film resistance bulb 12 from ZnS-Ce02 was formed in about lOOOA in thickness. 

[001 1] And when this temperature sensor that wraps in Saran Wrap which consists of a polyvinylidene chloride etc., and is in a room 
temperature (25 degrees C) condition where 0.1mA constant current is passed between the 1st [ of a pair ] connection terminal 13 was 
quickly soaked in about 38-degree C ethyl alcohol and the temporal response of the temperature (resistance) of the metal thin film 
resistance bulb 12 was measured through the 2nd connection terminal 14 of a pair, the result shown in drawing 3 was obtained. The 
thermal equilibrium state is reached in about 7 seconds so that clearly from this drawing. In this case, the response time based on the 
definition (time amount which reaches thermostat temperature and 90% of temperature of the difference of a room temperature) of the 
JIS of an electronic thermometer was as high-speed as about 1.4 seconds. This is compared with the highest thing of this seed 
temperature sensor by which the conventional announcement is made, and is a twice [ more than ] as many speed of response as this. 
[0012] By the way. in order to aim at improvement in a speed of response, it is necessary to make the heat capacity of an insulating 
substrate small. Heat capacity is calculated as a product of the specific heat, the volume, and a consistency, and are 7.2x1 0-4cal/** in 
the above-mentioned polyimide film of 0.2x3x3mm3. If magnitude (the connection terminals 13 and 14 are included) of about 5-10 
micrometers, then an insulating substrate can be set to 2 for the line breadth of the metal thin film resistance bulb 12 2.5x2. 5mm and 
thickness of a polyimide film is set to 0.025mm in this case, heat capacity serves as 0.6x1 0-4cal / *♦ extent which is 1/10 or less [ in 
above-mentioned ], and if it is heat capacity of this amount, the responsie time will be halved further. The response time can be made 
quick, so that the thickness will be made thin, supposing it is possible to carry out the response time early by making the heat capacity 
of an insulating substrate 11 small as above, therefore the area of an insulating substrate 11 has become settled. In the case of this 
example, heat capacity was able to make the response time below the conventional one half using the insulating substrate of 7.2x10- 
4cal/**. From this, if heat capacity is an insulating substrate below 1x10-3cal/**, it will be understood that the speed of response 
improves rather than the conventional thing. 

[0013] On the other hand, since there is no flexibility in these ingredients and the thickness cannot be made not much thin when using 
the insulating substrate which consists of nonmetal inorganic materials, such as glass and ceramics, the response time cannot be made 
not much quick. 

[0014] In addition, although a measuring object object is directly contacted to a protective coat 16 and the temperature of a measuring 
object object is measured in this temperature sensor, when an insulating substrate 1 1 is formed with the black resin film which absorbs 
infrared radiation, for example, it can also consider as a non-contact mold. 
[0015] 

[Effect of the Invention] Since what is necessary is Just to form the metal thin film as a thin film resistance bulb in the top face of an 
insulating substrate according to this invention as explained above, it is not necessary to perform elevated-temperature heat 
treatment, the number of production processes can decrease, and a cost cut can be aimed at. Moreover, since the insulating substrate 
which has flexibility is used, even if it makes thickness of an insulating substrate thin as much as possible, an insulating substrate 
cannot be damaged, therefore it can thin-shapeHze further Moreover, since heat capacity becomes small by thin shape-ization, a 
speed of response can be brought forward. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] For (A). (B) is the top view of the important section of the temperature sensor in one example of this invention, and a 
sectional view which meets that B-B line. 

[Drawing 2] Drawing showing the resistance-temperature characteristic of this temperature sensor. 
[Drawing 3] Drawing showing the response characteristic of this temperature sensor. 

[Drawing 4] It is the sectional view where (A) meets some top views of the thin film thermistor as an example of the conventional 
temperature sensor, and (B) meets the B-B line. 

[Drawing 5] Drawing showing the resistance-temperature characteristic of this thin film thermistor. 
[Description of Notations] 

1 1 Insulating Substrate 

12 Metal Thin Film Resistance Bulb 

13 1st Connection Terminal 

14 2nd Connection Terminal 

15 Lead Wire 

16 Protective Coat 
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